Introduction
The reconstruction of brain activation from EEG and MEG data is often done using distributed source models in conjunction with the restriction of the solution space to the cortical sheet with the sources oriented perpendicular to this surface. However, additional assumptions are necessary to find a unique solution to the inverse problem. Commonly used ones are the minimum norm (MN) method, which minimizes the total power of the solution, the weighted MN (WMN), which gives more weight to deep sources, and LORETA, which additionally imposes similarity between neighboring sources (smoothness). We propose a new method, LineLORETA, which allows to suppress the similarity across functio-anatomical borders. Such borders can be obtained from general functio-anatomical knowledge or from similarity measures, e. g. derived from fMRI.
Methods
We incorporate functio-anatomical prior knowledge by modifying the direct neighborhood relationship between nodes, resulting in a modified smoothness operator. Its inversion followed by a non-linear normalization gives an estimate for the source covariance matrix. The relative influence of the smoothness constraint can be controlled using regularization. We show how to balance this parameter between minimal and maximal smoothness. LineLORETA was evaluated using simulations and by analyzing data from an auditory experiment.
Results
When the activation was placed inside patches, LineLORETA was able to give an excellent reconstruction, even if patches were activated simultaneously. Activation outside patches resulted in a source pattern prominently differing from the given priors. The analysis of the experimental data showed, as expected, an activation of Heschl's gyri. This was not the case for any other method.
Conclusion
LineLORETA allows incorporating functio-anatomical prior knowledge into linear source reconstruction. It can be applied to verify these priors in the light of the data. It is clearly reflected in the solution, if regions resulting from such priors are unlikely to have produced the data.
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